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On 6 December 2013, two laboratory-confirmed cases
of chikungunya without a travel history were reported
on the French part of the Caribbean island of Saint
Martin, indicating the start of the first documented
outbreak of chikungunya in the Americas. Since this
report, the virus spread to several Caribbean islands
and French Guiana, and between 6 December 2013 and
27 March 2014 more than 17,000 suspected and con-
firmed cases have been reported. Further spread and
establishment of the disease in the Americas is likely,
given the high number of people travelling between
the affected and non-affected areas and the wide-
spread occurrence of efficient vectors. Also, the likeli-
hood of the introduction of the virus into Europe from
the Americas and subsequent transmission should be
considered especially in the context of the next mos-
quito season in Europe. Clinicians should be aware
that, besides dengue, chikungunya should be care-
fully considered among travellers currently returning
from the Caribbean region.

Introduction

Chikungunya is a mosquito-borne viral disease caused
by an alphavirus from the Togaviridae family. The
virus is transmitted by the bite of Aedes mosquitoes,
primarily Aedes aegypti and Aedes albopictus. The
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typical clinical signs of the disease are fever and severe
arthralgia, which may persist for weeks, months or
years after the acute phase of the infection [1]. General
complications include myocarditis, hepatitis, ocular
and neurological disorders [2]. The detection and diag-
nosis of the disease can be challenging especially in
settings where dengue is endemic. It was estimated
that three to 25% of infected individuals are asympto-
matic. Blood-borne transmission is possible [3,4] and
mother-to-child transmission has also been reported in
newborns of viraemic women who developed the dis-
ease within the week prior to delivery [5,6].

Chikungunya has been, up to 2005, found to be endemic
in parts of Africa, south-east Asia and on the Indian
subcontinent (see historical overview: Figure 1). Prior
to 2005, outhreaks occurred mainly in the well-known
endemic areas. From 2005 to 2006, large chikungunya
outbreaks were reported from Comoros, Mauritius,
Mayotte, Réunion and various Indian states (Figure 1).
In 2013, chikungunya outbreaks occurred in a variety
of geographic locations within India (Gujarat, Tamil
Nadu, Kerala, Odisha states), Indonesia (East Jakarta,
East Java), Micronesia (Yap), the Philippines archipel-
ago, including the city of Manila, as well as Singapore,
and the first evidence of autochthonous transmission



FIGURE 1

Historical overview of the chikungunya outbreaks prior to the emergence of the chikungunya virus in the Caribbean in

December 2013
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The Figure is based on references [29-81]. The detection of the chikungunya virus in the Caribbean in December 2013 constitutes the first
finding of the virus in the Americas, therefore this region of the world is not shown on the map. Each square represents a particular period:
the left square represents period 1950-1979, the middle square period 1980-2004 and the right square period 2005-October 2013.

The squares are coloured yellow, orange and red respectively when an outbreak was reported in the literature. Otherwise the square is

white-crossed.

in New Caledonia and Papua New Guinea was reported
in June 2012 (Figure 1 and [7]). Autochthonous trans-
mission in continental Europe was first reported from
Emilia-Romagna, Italy, in August 2007 with more than
200 confirmed cases [8] and subsequently in 2010 in
the Var, France with two confirmed cases [9]. In both
areas the vector Ae. albopictus is established [10].

Three different genotypes of chikungunya virus,
namely Asian, West African, and East/Central/South
African (ECSA), have been identified. The acquisition
of an A226V mutation in the envelope protein E1 of
ECSA chikungunya virus, as observed in Réunion in
2005, increased the transmissibility of the virus by the
widely distributed Ae. albopictus mosquitoes [11]. This
mutated virus spread from the Indian Ocean to East
Africa and Asia and was involved in the chikungunya
outbreak in Italy [8]. Phylogenetic analysis proved that
the chikungunya virus responsible for autochthonous
cases in France belonged to the ECSA strain, but with-
out the mutation at position 226 [9].

On 6 December 2013, two laboratory-confirmed cases
of chikungunya without a travel history were reported
on the French part of the Caribbean island of Saint
Martin in the context of a dengue outbreak occurring on
this island [12] and the virus spread since then to other
islands in the Caribbean. This is the first documented
outbreak of chikungunya with autochthonous trans-
mission in the Americas. This paper aims to review the
current epidemiological situation of chikungunya in the
Caribbean region, to assess its significance for both
the region and the European Union (EU) and to provide
an historical overview of the geographical emergence
of chikungunya.

Epidemiology of chikungunya in the
Caribbean

The Caribbean French overseas territories:
French Guiana, Guadeloupe, Martinique, Saint
Barthélemy and Saint Martin

The Caribbean French overseas territories include the
islands Guadeloupe, Martinique, Saint Barthélemy
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FIGURE 2

Number of confirmed and estimated suspected chikungunya cases reported in the Caribbean by week of sampling,

1 December 2013-23 March 2014
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The period 1 December 2013-23 March 2014 corresponds to week 48 2013-week 12 2014. From week 5 2014 onwards the expert committee
for emerging and infectious diseases of Martinique, Saint Barthélemy and Saint Martin recommended to focus the laboratory diagnostics
on patients for which laboratory confirmation is needed to support case management. From then, the systematic confirmation of cases was
ceased on these islands. Therefore the confirmed cases (bars) are only shown for Anguilla, Guadeloupe, Jost Van Dyke and Sint Maarten.
Estimated numbers of suspected clinical cases (lines) are respectively provided for Guadeloupe, Martinique, Saint Barthélemy, and Saint

Martin.

and Saint Martin, and French Guiana on the South
American continent. Dengue surveillance and control
are well established on the Caribbean French overseas
territories.

In mid-November 2013, the suspicion of autochtho-
nous transmission of chikungunya virus on the island
of Saint Martin was brought to the attention of the
local health authorities. On 6 December 2013, a first
suspected case of chikungunya occurring in the French
part of the island was laboratory confirmed and an
outbreak phase was declared the same day for Saint
Martin.

Following this confirmation, enhanced surveillance for
chikungunya cases was implemented not only in Saint
Martin but also in the other Caribbean French overseas
territories, because intense travel of people occurs
between the affected island and these neighbour-
ing territories. Based on the phase of the outbreak in
the different territories — each territory declares the
outbreak-phase based on their assessment/context —
the following components of the surveillance system
were either implemented or strengthened to achieve
the early detection of suspected chikungunya cases
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and to monitor the evolution of the epidemic. (i) During
the pre-outbreak phase, i.e. when the first autochtho-
nous cases are detected and laboratory confirmed,
the surveillance focussed on systematic confirmation
of cases. Therefore, general practitioners and medical
microbiologists were invited to report all clinical sus-
pected cases of chikungunya using a specific notifica-
tion form. A clinical suspected case was defined as any
individual with sudden onset of fever (»38.5°C) with
arthralgia and without any other aetiology. Laboratory
investigations were systematically conducted on all
clinical suspected cases. A confirmed case was defined
as a clinical suspected case with laboratory confirma-
tion, either a positive reverse transcription-polymerase
chain reaction (RT-PCR) or a positive detection of IgM
and IgG or both; (ii) once the outbreak was declared by
the local authorities, i.e. the outbreak phase, the sur-
veillance was performed through the weekly notifica-
tion of clinical suspected cases by the sentinel network
of general practitioners; in Saint Martin, all general
practitioners and one paediatrician were asked to
report the number of clinical suspected cases. Further
all hospitals in the territories had to weekly notify
emergency room visits for suspected cases, and hos-
pital admissions for confirmed cases. The systematic



FIGURE 3

Local chikungunya transmission and imported cases in the islands of the Caribbean region and in French Guiana, 1 December

2013-23 February 2014
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The period 1 December 2013-23 February 2014 corresponds to week 48 2013-week 8 2014.

laboratory confirmation of all suspected cases was
ceased in week 5 2014 in Martinique, Saint Barthélemy
and Saint Martin to prevent overloading the laborato-
ries performing the diagnosis.

Strengthened surveillance enabled the detection of
confirmed cases of chikungunya on French territories
other than Saint Martin. Data were collected at the
local level and regional level (i.e. the Regional Office
of the French Institute for Public Health Surveillance,
Fort-de-France, Martinique) in order to follow the pro-
gression of the virus in the different territories (French
Guiana, Guadeloupe, Martinique, Saint Barthélemy,
Saint Martin), to coordinate the activities and to har-
monise common tools (questionnaires, templates,
protocols) used during the pre-outbreak and outbreak
management phases.

Epidemiological situation
Since the introduction of the chikungunya virus in
Saint Martin and subsequent implementation of

enhanced surveillance, the first cases in Martinique,
Guadeloupe, Saint Barthélemy and French Guiana
were confirmed on 18, 24, 30 December 2013 and 19
February 2014 respectively. Since the start of the out-
break the number of suspected and confirmed cases
increased indicating continuous transmission of the
virus in all affected territories (Figure 2).

As of 27 March 2014, the estimated number of clini-
cal suspected cases of chikungunya in Saint Martin
was 2,750 and the number of confirmed cases was
784 (week 48 2013 to 12 2014).Three deaths indirectly
related to chikungunya were reported.

A total of 435 clinical suspected cases were estimated
on the island of Saint Barthélemy and 134 infections
have been confirmed (week 50 2013 to 12 2014).

In Martinique, 9,340 clinical suspected cases of chikun-

gunya were estimated (week 49 2013 to 12 2014) and
1,207 cases were identified as laboratory-confirmed

www.eurosurveillance.org



FIGURE 4

Weekly incidence of the estimated suspected cases of chikungunya by the sentinel network in Guadeloupe, Martinique, Saint

Barthélemy and Saint Martin, 1 December 2013-26 January 2014
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The period 1 December 2013-26 January 2014 corresponds to the weeks 48 2013—-4 2014.

cases. Two deaths were reported in Martinique in hos-
pitalised patients: one death was classified as indi-
rectly linked with chikungunya; the second death is
under investigation.

In Guadeloupe, a total of 2,270 clinical suspected
cases were estimated to have occurred (week 52 2013
to 12 2014) and 734 cases were confirmed for the infec-
tion in this island (Figures 2 and 3).

A rapid increase of the weekly incidence was observed
in the smaller islands Saint Martin (population: 36,029)
and Saint Barthélemy (population: 9,035) compared to
the larger islands Martinique (population: 392,290)
and Guadeloupe (population: 404,640) (Figure 4).

Since the beginning of the outbreak, 11 cases from
Saint Martin and Martinique were imported in French
Guiana. The first autochthonous cases in French Guiana
were reported on 19 February, with a total of 24 autoch-
thonous laboratory-confirmed cases in week 11 2014.

In Saint Martin, all areas of the island have been

affected by the virus, a predominant number of con-
firmed cases occurred in Sandy Ground, Concordia and
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Quartier d’Orléans. In Martinique, the outbreak is geo-
graphically generalised. The main city, Fort-de-France,
had the highest attack rate (estimated from the weekly
number of notifications of clinical suspected cases)
followed by, La Trinité, Case Pilote, Schoelcher, Saint-
Pierre, and Les Anses d’Arlet. The main cluster identi-
fied in Guadeloupe was located in Baie-Mahault and
in other municipalities of the windward shore of Basse
Terre. In total, 27 of 32 municipalities had at least one
confirmed case.

Microbiological investigation

Before the outbreak phase, laboratory confirmation
was requested for every clinical suspected case of chi-
kungunya. The diagnostic algorithm was intended to
be followed by practitioners and microbiological labo-
ratories. The samples were processed according to the
date of the onset of symptoms and the date of sample
collection. When the sample was taken between the
first and fifth day after symptom onset, the sample
was processed by RT-PCR. When the sample was taken
between the fifth and the seventh day after symptoms
onset, the sample was processed both by RT-PCR and
detection of IgM and IgG, for the remainder only IgM
and IgG detection was performed.



Because both dengue and chikungunya viruses are
currently circulating, dengue diagnostic was system-
atically performed parallel to chikungunya labora-
tory tests. The microbiological analysis strategy was
adapted according to the respective outbreak situa-
tion. In the territories where there was evidence of
wide virus spread, only at-risk patients (when labora-
tory confirmation was needed to support the case man-
agement) and uncommon forms of the infection were
targeted for laboratory confirmation (Martinique, Saint
Barthélemy and Saint Martin, from week 5 2014). Local,
regional and national capacities support the diagnostic
strategy of the region (National Reference Laboratories
and hospital-based microbiological laboratories).

On 10 December 2013, five days after the detection of
the first autochthonous cases in Saint Martin, the com-
plete chikungunya virus sequence showed that this
virus belongs to the Asian genotype and the informa-
tion was shared with the relevant public health author-
ities [13].

Control measures

All houses and work places of confirmed cases were
targeted by vector control measures as scheduled in
the Management, Surveillance and Alert of chikungu-
nya outbreak Programme, which was implemented as
a result of the outbreak. Epidemiological and entomo-
logical investigations were conducted simultaneously
in the neighbouring environment of the suspected and
confirmed cases (during pre-outbreak and outbreak
phases) as well as interventions on the whole territory
(outbreak phase), to identify possible clusters of cases
and to implement vector control targeting adult mos-
quitoes and their breeding sites.

Public education was established through radio spots,
television, distribution of flyers and posters with pre-
vention messages in public areas, airports, private
practitioner’s offices, hospitals and clinics. The health
authorities also implemented a specific programme
preventing possible shortage of healthcare capacities
due to the high burden of patients on emergency, hos-
pital and outpatient capacities.

Overseas territories of the Netherlands

The overseas territories of the Netherlands in the
Caribbean region comprise six islands grouped in
three smaller Windward Islands in the north, and
three larger Leeward Islands in the south, just north
of the Venezuelan coast. The total population of these
islands is 320,000 and ranges from 2,000 (Saba) to
over 147,000 (Curacao). The three islands with a larger
population, Aruba, Curacao, and Sint Maarten, are
independent states within the Netherlands, the other
three islands (Bonaire, Sint Eustatius and Saba), the
so-called BES islands, have the status of special munic-
ipalities within the Netherlands. Sint Maarten (close to
40,000 inhabitants) is the southern part of the island
of which the Northern part is formed by Saint Martin.

Epidemiological situation

The first report of laboratory-confirmed autochthonous
chikungunya case in the overseas territories of the
Netherlands was received by section General Public
Health of the Department of Collective Prevention
Services in Sint Maarten on 22 December 2013. The
case had had onset of illness on 6 December 2013.
Since the start of the outbreak, the total number
of confirmed patients diagnosed with chikungunya
on Sint Maarten has been 234 (up to week 11 2014),
including one hospitalised case. The Dutch case defi-
nition for confirmed cases is fever (»38.5°C) and joint
pain in a person who has a positive polymerase chain
reaction (PCR) and/or specific positive IgM antibody
test. The proportion of test-positive samples increased
from 29% (2/7) in December 2013 up to 69% (77/111)
at the end of March 2014. The Caribbean Public Health
Association (CARPHA) is, amongst other activities,
assisting the countries and territories in the Caribbean
region in the surveillance of communicable diseases.
In this context they operate a syndromic surveillance
system. Data from the surveillance showed for Sint
Maarten an average and stable number of patients
with undifferentiated fever since December 2013. Since
the end of January 2014, start of week 5, the syndro-
mic surveillance showed a consistently higher number
of cases of undifferentiated fever compared to the his-
torical average, generally below five cases per week
based upon four years of data. Since week 5, cases
vary between two and 34 per week (an average of 13
per week between week 5 and 12). Although there has
been an ongoing dengue outbreak during this period,
the increase is likely to be due to chikungunya, given
that dengue season started well before January.

The number of confirmed cases on Sint Maarten
(n=234) is much lower than on Saint Martin (hn= 784)
although the number of inhabitants of both parts of the
island is comparable (ca. 40,000). Because of intense
traffic occurs between the two parts of the island and
ecological barriers are absent, there is no obvious rea-
son why the disease would be more prominent in the
northern than in the southern part of this small island
(87 km?). More likely, the difference in the number of
reported cases is due to the difference in the availabil-
ity of diagnostic testing and under-reporting. Twelve
patients from Sint Maarten were diagnosed by general
practitioners from Saint Martin. From the epidemiologi-
cal data currently available, the residencies of most
patients cannot be identified in a reliable manner.

The other two Dutch Windward islands, Saba and Sint
Eustatius, have small populations (2,000 and 3,900) of
which no patients have been diagnosed so far. The syn-
dromic surveillance on these islands shows a low and
stable number of patients with undifferentiated fever
since December 2013. A rise in these figures could be
an early signal for emergence of chikungunya. In the
Dutch Leeward lIslands, Aruba, Bonaire and Curacao,
no autochthonous cases have been identified so far.
One imported confirmed case returning from Saint
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Martin was reported on the island of Aruba in the first
week of February 2014 (Figures 2 and 3).

Microbiological investigation

The first three patients from Sint Maarten were diag-
nosed by the French National reference laboratory (CNR-
IRBA Marseille) using RT-PCR testing. On January 2014,
serum samples from Sint Maarten were sent to the viro-
logical laboratory of the National Institute for Public
Health and the environment (RIVM) in Bilthoven, which
made diagnostic testing available. Reference materials
were obtained from the laboratory in Marseille (CNR-
IRBA). Due to a lack of information about the date of
onset of illness, all samples were tested by RT-PCR and
for chikungunya-specific IgM and IgG-antibodies when
RT-PCR was negative. Because transport of samples is
both expensive and time consuming, the RIVM assists
the local laboratories of Sint Maarten and Curagao to
implement serological testing indirect fluorescent-anti-
body (IFA) from the second quarter of 2014.

Control measures

Mosquito control services are present on Sint Maarten
and routine measures are the same as for the control
of dengue fever: fogging with adulticides (Evoluer 4-4;
active ingredient: permethrin/piperonyl butoxide),
removal of breeding sites, application of larvicides in
water containers and health education on prevention
of mosquito bites. Upon arrival, tourists, which are
paramount for the regional economy of the islands, are
informed of the ongoing outbreak of chikungunya and
advised to take personal protection measures against
mosquito bites. The local authorities make use of the
preparedness and response plan of the United States
(US) Centers for Disease Control and Prevention (CDC)
for introduction of chikungunya virus in the Americas,
which was introduced during two workshops in 2012
hosted by Pan American Health Organization (PAHO)
[14]. Specialists from the CARPHA and the PAHO have
provided expert advice concerning control in January
2014 by means of a work visit to Sint Maarten. General
practitioners have been informed of the presence of the
disease and an intensified surveillance has been initi-
ated by the Public Health Authority of Sint Maarten. The
ministry of Health has initiated procedures in order to
make chikungunya cases notifiable for the BES islands.
General practitioners and specialists on all other over-
seas territories in the Netherlands have been informed
of this emerging epidemic, and have been advised con-
cerning diagnostic testing since the end of December
2013.

Overseas territories of the United Kingdom

The overseas territories of the United Kingdom (UK) in
the Caribbean region comprise five territories of which
three (Anguilla, British Virgin Islands and Montserrat)
are located within the Lesser Antilles east of Puerto Rico
and two (Cayman Islands and Turks and Caicos Islands)
in the western Caribbean in the Greater Antilles. The
total population of these territories is around 136,000
and ranges from just over 5,000 (Montserrat) to around
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53,200 (Cayman Islands). All are internally self-govern-
ing UK overseas territories.

A standard case reporting form is used to collect infor-
mation on chikungunya cases (based on the case defi-
nition). Reports from undifferentiated fever (>38.5°C),
which might include chikungunya cases, are collected
on a weekly basis from sentinel sites.

Epidemiological situation

British Virgin Islands: three cases of chikungunya were
confirmed by CAPHA on Jost Van Dyke island in the
British Virgin Islands on 13 January 2014 (Figures 2 and
3). The cases had onset of symptoms on the 15, 17 and
25 December 2013. The symptom profile of the three
cases consisted of fever (>38.5°C) and severe arthral-
gia. Retro-orbital pain, back pain, and rash were not
present. There was no history of travel. These three
cases tested positive for chikungunya and were nega-
tive for dengue by PCR. As of 27 March 2014, a total
of seven autochthonous cases have been confirmed in
the British Virgin Islands, all from Jost Van Dyke island;
the most recent case with onset of illness on 5 February
2014 (week 6 2014).

Anguilla: On 31 January 2014, one case of chikungu-
nya, believed to be imported from Saint Martin was
diagnosed in Anguilla and confirmed by CARPHA
in Trinidad. As of 27 March, a total of 14 confirmed
cases (13 autochthonous and one imported) have been
reported in Anguilla with onsets of illness between 27
January and 16 February 2014.

The case definition used is in line with the one pro-
vided by CARPHA: a suspected case is a patient with
acute onset of fever »38.5°C and severe arthralgia or
arthritis not explained by other medical conditions,
and who resides or has visited epidemic or endemic
areas within two weeks prior to the onset of symptoms;
a probable case is defined as a suspected case with a
positive result for chikungunya by IgM enzyme-linked
immunosorbent assay (ELISA); and a confirmed case
is a suspected case with a positive result for chikun-
gunya by viral isolation, RT-PCR or four-fold increase
in chikungunya virus specific antibody titres (samples
collected at least 2 to 3 weeks apart).

Microbiological investigation

Molecular PCR testing for chikungunya is undertaken
by CARPHA in Trinidad and the first positive samples in
British Virgin Islands were sent to the US CDC for veri-
fication, as these were the first cases confirmed by the
Trinidad laboratory.

Control measures

The vector control unit of the Environmental Health
Division of the British Virgin Islands performed con-
trol activities and monitoring as well as house to
house inspections and education at the time of the
initial reports. They have been monitoring mosquito
indices on Jost Van Dyke. Surveillance activities have



been increased. The Ministry of Health and Social
Development in Anguilla continues to work in collab-
oration with the relevant agencies to ensure that the
appropriate preventative measures are implemented to
reduce and contain the spread of the virus. Measures
include mass education of the public to raise aware-
ness of symptoms and prevention, fogging in areas
where confirmed or suspected cases of chikungunya
have been reported and engaging with port health
teams at sea and airports in order to implement appro-
priate controls.

Discussion

Chikungunya is endemic in Africa, south-east Asia
and on the Indian subcontinent with outbreaks occur-
ring beyond the well-known endemic areas from 2005
(Figure 1). Compared to this historical occurrence, this
is the first documented outbreak of chikungunya in the
Americas. The virus in the Caribbean belongs to the
Asian genotype [13]. It might have been introduced by
travellers from Asia where outbreaks were reported in
2013. With the increased transmission of chikungunya
in Asia and Africa in the last decade, the Caribbean
region has been considered highly vulnerable [14]. The
primary vector, Ae. aegypti, is widespread in the region
[15], but also Ae. albopictus is found in the Americas and
on a number of Caribbean islands [16]. The latter spe-
cies has not been found in French Guiana, the French
Caribbean islands nor the Dutch Caribbean territories
but the climate suitability model revealed that the area
is highly suitable for this vector species [15-17]. The
presence of a human population naive to the chikun-
gunya virus, competent vectors in the region and the
intense movement of people into and between islands
are factors that most likely contributed to the extension
of the virus circulation. Indeed, contacts between the
islands are high as exemplified by the increased traf-
fic between Saint Martin/Sint Maarten and the British
Virgin Islands as a consequence of a boat show in the
British Virgin Islands in December 2013. Besides the
reported affected areas of the French, Dutch and British
overseas territories, confirmed cases were reported
from Dominica and Saint Kitts and Nevis (Figure 3 and
[18,19]) and the first autochthonous transmission on
the continent was confirmed in French Guiana 11 weeks
after the first confirmed case on Saint Martin (week 8
2014). The establishment of autochthonous transmis-
sion following importation of viraemic patients in other
territories of the Americas is expected and will likely
have a significant public health impact in the region.
Surveillance in the region, which is well established
for dengue, has been intensified and laboratory testing
has been strengthened in collaboration with regional
or international reference laboratories. Further, a close
follow-up of the situation and co-ordinated surveil-
lance and control within the regions is still needed.

The vulnerability of Europe for the transmission of chi-
kungunya virus and other arboviruses was recognised
prior to 2007 [20] and confirmed with the first chikun-
gunya outbreak in Italy in 2007 [8,21,22]. For onward

transmission to occur, the introduction of this virus into
Europe would need to coincide with high vector abun-
dance and activity i.e. during the summer season in
the EU. Hence, chikungunya outbreaks in the northern
hemisphere are of bigger concern for the EU than those
in the southern hemisphere [23]. During the period from
2008 to 2012, 475 imported chikungunya cases have
been reported by 22 EU/European Economic Area (EEA)
countries [7]. Most cases originated from Asia (one
third from India, otherwise Indonesia, Maldives, Sri
Lanka and Thailand) and Africa (including islands from
the Indian Ocean). Temporal clusters of chikungunya
cases imported in the EU are largely synchronous with
large outbreaks in endemic countries as reported for
Germany [24]. The occurrence and possible establish-
ment of chikungunya in the Caribbean region adds an
additional possible source of introduction of the virus.
Because of the relatively intensive traffic between the
overseas territories and the EU, introduction of chikun-
gunya in Europe can be anticipated and blood safety
measures could be considered [25]. It should be noted
that both autochthonous dengue cases in France in
2010 and 2013 followed the introduction of a viraemic
patient from the French Caribbean overseas territories.
The introduction of chikungunya viraemic persons will
most likely not lead to onwards transmission in Europe
during the winter season as the vectors are not active
during this season. However, vigilance is needed if the
outbreak in the Caribbean region continues and over-
laps with the mosquito vector season in areas where
Ae. albopictus is established in continental Europe.

Firstly reported in Europe in 1979 in Albania [26],
the mosquito vector Ae. albopictus has continuously
expanded its distribution in the EU. To date this spe-
cies has colonised almost all Mediterranean countries
and has been found introduced, without establish-
ment in Austria, Belgium, Czech Republic, in more
northern localities in France, and the Netherlands,
[10]. Ae. albopictus can reach high densities from July
to September around the Mediterranean where it is
established [27]. Ae. aegypti has recently established
on Madeira and is found around the Black Sea coast.
The A226V mutation of ECSA chikungunya virus has
increased the transmissibility of the chikungunya virus
by Ae. albopictus [11] and vector competence studies
using Ae. albopictus populations from France showed
that both the mutated and non-mutated ECSA chikun-
gunya strains can be transmitted by local mosquito
populations [28]. The chikungunya strain currently cir-
culating in the Caribbean region does not belong to the
ECSA genotype but to the Asian genotype. The strain
is related to strains recently identified in Indonesia,
China and the Philippines [13]. The competence of the
European population of Ae. albopictus to transmit this
chikungunya strain needs investigation.

In conclusion, spread and establishment of the disease
in the Caribbean and other regions in the Americas can
be anticipated given the high connectivity between the
affected and non-affected areas and the widespread
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occurrence of efficient vectors. Also, the risk of intro-
duction of the disease to the EU from the affected terri-
tories in the Caribbean should be considered especially
in the context of the next mosquito season in Europe.
Clinicians should be aware that, besides dengue, chi-
kungunya should be considered among travellers cur-
rently returning from the Caribbean region. The clinical
picture of both infections can be similar and might be
a challenge for clinicians that are not familiar with the
clinical presentation of these infections.
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